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irsonsRithano vaa prepare 'by Auger (!)• 07 the reduction of 

ntthjJarilalo mold vlth hTrophoaphorua aoid. the coapomd le a joXjjow, cll^ 
subfltanoo vith 4 of 190^ at m. 7^9 jnoltouhar Tolglit detomlaatloa 
oerrled out \y Auger (oryoiooploallj, in hoi^m) gaye tho value 3^0 - 3^1. 
On thU haale Anger aaorlhad the fomula (CSxAif)ji to tbl« eoi^ound, vhloh 
he called '^thyXaraenlo.” 




laterp BerthelM (2), on the bdala of certain reaotloaa and aaalogiea.. 
aaorlM the formula ca<Ae s AaCEx to thia pca^pound and called it "araanone* 
thane." A more exaet detemiaation of moleoalar vel^t vid carried out 'by 
Steliihopf ( 3 ), vho ohtatned the valuea ^36 and therefbro aaaigned the 
follovla^ c^cllo Btruoture to the oonpouzidi 
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nn.t refilled. It "r>pntnTw^ thvT T^entnra jne . " The value for the ‘ moleoulsr m Ight 
fo»iri'5 by Stelnkopf vae later confirmed by Pa liter (^). 

iluger aleo noticed that thla coinpound, vhich from now on we eh«ll 
refer to as "arsencmiethane" for the eake of alraplicity, polyiterlioa Tery 
readily, foiTttlng a solid, intecaely colored oowipound, Insbluhle in ordinary 
Solvents > with the saite sunnziaiT formula. The physical properties of this 
cpmpoimd : (ihSpluV^ ordinary solvents, and the fact that It does not 

melt without decoapbalng) indicate Its great moleculaT yelglit. Auger gave 
xhls Comppwnd the formula (CH^As)^. The value of n Is still unknown. 

^idently, there exists not one hut a series of arsoncanethane 
pol^rs as seyerai polymer B, differing conSlderahly in exteriial appear- 
ance (fpomoran^ to almost hlack), have been deBcrihed in the literature 
(l,li). Up to now, these polymer a have not heeu subjected to any detailed 
Investigation. This Is undoubtedly due to their physical properties — 
Ihsolubillty in the ordlnai*y solvents. 

In the ore sent paper our objective Is to discaver whether cyclic 
polymers are formed during the polymerization of arsenciDB thane, or whether 
polymer Izatl oil Is accompanied by the formation of an open chain of the 
main Talenclea. 

this problem we itimed oip? attention to an 
bbser^'atlon of Aug ir , who Temarked that polyraerlzatlon of arsoncawthane 
is ccnsiderably acceleratod (causod 7 M.K.) when it comes Into contact 
with hydrocm or io acid. We vised this observation of Auger In the follow- 
ing manner: 

If cyclic polymers are formed during the polymerization of arsenorae- 
thane, the ncmposltlon of the polymer must be in exact correspondence 
with the fornnOa CH^As. If, on the other hand, an open chain of the 
wain valencies is fcnned during polymerization, the composition of the 
polymer should not correrpond to the simple formula as it is to be expected 
that the polymer molecule will contain some end groups or atoms acting ao 
end groups. 

To deBonatrate the presence of end groups in the polymer molecule, 

^we brought about the polymerization of arsenomethane by the addition of 
allodoarsine, reckoning that in this case the iodine atoms wculd act as 
end groups in tha polymer molecule; 
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The choice wau Influenced by the high atomic weight of iodine, and the 
eass with which It can be determined. 

The polymsrlzatlon of araenoaBthane we a carried out in the following 
manner; 1.25 gm iodine (O.Ol ^i/at) was edde*^ to a solution of 3*6 gm 
arsenomethane (0.0'^ gm/mol) In 15 cc of dry benzene. The resultant solution 
was left for 2 days at room temperature (15 - 20®). Af oei' 2 days, the dark 
precipitate which had been deposited was filtered off and washea several 
times with benzene, alcohol and ether (solvents in which methyllodoarelne 
is ree&lly soluble); 1.5 gm of an almost black subatanos was obtsined. 
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C.IoliO ; ■'O.Oio^ gin .A^jl ■■ ■■'- 
0.1767 ffm ** 0,Ol?8 gmMI 

0*1592 ^ ” 33 . 5 G cc G.iN NagS^O. > 

O.1V72 gm V 3X*1 cc OaN 

Found # 5 I 5 .^ 9 , 5 .^^; 78 . 88 , 79.16 

1^0 lodino content of the holyraer ohtaliwd ^imot he reduced 
waehlng, v>ohaequently, its' Coiitont I 0 hot deterirdnod 
phenomena, hut by the fact that the iodine, actually fonas part of ^ 
p olymer asu^le cple ^ Thle I 0 ale p indicated by the fact that ater a cha^ 
decrease In the amount of iodine taken for the reactlthi (l/lOO I) nakoa 
no essential differehce to the compos it Ion of the polymer obtained, 
merely decreasing the yl^^^ Oh adding Iodine to the filtrate, the 
areenomethane pol^r le produced ds before* 

This data affords ccmvincing eTidenc© that the mplepule of the 
arBpnr- ethane ^pbly^r; ppntalns end groups (in the Case given, their 
role 1 b played by iodine atoms). Furtiier eyldenoe le ^ 
erper liiientB oh areenoniethane polymerization using various amounts of 
solvent . M la veH known (Staudlngeri, when polyiierizatlon takes: p 
In more dilute solutions, the pplymera obtained have a Icwer degree of 
polymerization, 1 .h., they contain a grdater percentage of end groups# 

It Is natural that in the case adsorptibn the reverse would hold 
good. The above experljaent was wirriod out in 15 op of bensene# If, 
with the Initial quantities uncheuoged, the experiment is oarr led out In 
50 cc of benzene, the polymer obtained oontalnB 8 . 67 ^ of lo4lne. A 
fiirther Increase in the quaritity of benzene up to I 60 cc ledds to the 
formation of a polymer ooutalnlng 9 .06 percent of Iodine. 

It is eosy to determine the degree of polymerization of the polymers 
prepared from their iodine content ; 

For a polymer with 9.05# I n » 27.10, aol weight 5 2,693 
" * " " 8.67^1 a ; 29.73, Ml wslsht r S,930 

" " " ” 5.>i7> I n r I 18 . 76 , Bcl weight . It, 3 li 3 

' Turning now to the conditions of polyin 9 rl*ation, described by Auger, 

an interesting conclusion can be drawn; It lb quite natural that a polysrr 
of the Btrucoure 


50X1 -HUMl 


As — ! As 


As — I 


should contain as ezid groups either chlorine atoms (polymerization in the 
presence of 331) or hydroxyl j^roups (polymerization was carried out in the 
pTssenoe of water).. It la obvious that. a polymer of this oonpoBitlon 
oonld be prepared from areenomethans only in the presence of en oxidising 
agent# Air alcano aay have been the oxidizer in Auger’s experiments^ One 
can readily conclude from what has been said that polyumrlsation of 
^eenomwthano czinnot occur In uhe absence of air# In faot. If tie 
possibility .of oxidation of araenoaethane is oonpletely excluded, It dce«^ 
not polyioerlze even in the presence cf bydroohlorlc acid# As arsenoom- 
thane oxidizes very easily, this can best be achlered by addl^ a reduo* 
ing agent to the hydroohlorio acid mixture# %pophosphoroae abld Is the 
most suitable for this puifpose^ 
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1, Polymer izati on 6f eri9eno®j9theLne reaults In the fomatlan of 
mcrcmoleculee of the general formula (I) • 

2 , Poly73©r 8 of areenomethane /were prepared In which Iodine atOB® 

' act as end' group8.^:^^:'v:,,"V':/'' ''rv' ■ 

3* It was shewn tha+ poly^rizat ion does not occur under ocodition® 
where end groups cannot he formed., , 
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